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AbstrAct
Background Hospital organisational culture affects 
patient outcomes including mortality rates for patients 
with acute myocardial infarction; however, little is 
known about whether and how culture can be positively 
influenced.
Methods This is a 2-year, mixed-methods interventional 
study in 10 US hospitals to foster improvements in 
five domains of organisational culture: (1) learning 
environment, (2) senior management support, (3) 
psychological safety, (4) commitment to the organisation 
and (5) time for improvement. Outcomes were change in 
culture, uptake of five strategies associated with lower 
risk-standardised mortality rates (RSMR) and RSMR. 
Measures included a validated survey at baseline and 
at 12 and 24 months (n=223; average response rate 
88%); in-depth interviews (n=393 interviews with 197 
staff); and RSMR data from the Centers for Medicare and 
Medicaid Services.
Results We observed significant changes (p<0.05) 
in culture between baseline and 24 months in the full 
sample, particularly in learning environment (p<0.001) 
and senior management support (p<0.001). Qualitative 
data indicated substantial shifts in these domains as 
well as psychological safety. Six of the 10 hospitals 
achieved substantial improvements in culture, and four 
made less progress. The use of evidence-based strategies 
also increased significantly (per hospital average of 2.4 
strategies at baseline to 3.9 strategies at 24 months; 
p<0.05). The six hospitals that demonstrated substantial 
shifts in culture also experienced significantly greater 
reductions in RSMR than the four hospitals that did not 
shift culture (reduced RSMR by 1.07 percentage points vs 
0.23 percentage points; p=0.03) between 2011–2014 
and 2012–2015.
Conclusions Investing in strategies to foster an 
organisational culture that supports high performance 
may help hospitals in their efforts to improve clinical 
outcomes.

Hospital organisational culture is associ-
ated with patient outcomes,1–4 including 

lower risk-standardised mortality rates 
(RSMRs) for patients with acute myocar-
dial infarction (AMI).5 6 Organisational 
culture encompasses the shared beliefs, 
values and patterns of behaviour that 
enable hospitals to survive in complex 
and changing environments.7 Inter-re-
lationships between the environment 
and a given organisation’s processes 
and practices are multifaceted, complex 
and bidirectional8; hence, the influence 
of culture may be difficult to measure 
precisely. There remains an ongoing 
debate regarding whether culture acts as a 
contextual factor, a moderator of organi-
sational practices or an independent vari-
able.9–11 In this study, we conceptualise 
organisational culture as a factor that can 
accelerate learning and improvement, and 
therefore impact the adoption of evidence-
based practices as well as have a potential 
direct impact on performance. Despite 
evidence on the link between organisa-
tional culture and patient outcomes, little 
is known about whether and how culture 
can be positively influenced in order to 
reduce AMI mortality.

Previous interventional studies have 
reported improvements in teamwork and 
coordination,1 12–15 but these interven-
tions have largely focused on subunits 
within hospitals, including surgical 
suites,13 15 emergency departments12 14 or 
intensive care units.1 Some studies have 
reported success in improving patient 
safety culture16–20; however, this research 
has not examined other aspects of 
culture linked to performance improve-
ment.21 Efforts such as the Robert Wood 
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Johnson Pursuing Perfection programme illuminated 
key elements of hospital culture change,22 but were 
not designed to evaluate a standard intervention to 
influence culture across sites and over time.23 A 2011 
Cochrane review24 noted that prior studies were 
limited by including single or few sites, lack of vali-
dated measures of organisational culture25 and limited 
longitudinal follow-up to assess impact.

We designed a 2-year intervention, Leadership 
Saves Lives (LSL),26 directed at fostering changes in 
hospital organisational culture that might contribute 
to reductions in RSMRs for patients with AMI. Our 
study addresses limitations of prior research24 through 
a longitudinal design in a diverse sample of hospitals, 
the use of robust quantitative and qualitative measures 
of culture, and the inclusion of an important clinical 
outcome.

Methods
Study design and sample
We employed a longitudinal, convergent mixed-
methods intervention design.27 Experts recommend 
mixed methods for the evaluation of complex inter-
ventions,28 where quantitative data assess impact and 
qualitative data provide critical insights into both 
context29 and processes of change.30 The intervention 
was not designed as a randomised controlled trial, as 
multifaceted contextual factors could not feasibly be 
controlled and are in fact the central phenomenon of 
interest in this study.28 30 31 We also tracked available 
RSMR data in non-intervention hospitals nationally 
over the study period. We partnered with the Mayo 
Clinic Care Network (MCCN), a national group 
of regional medical systems committed to quality 
improvement through collaboration, to identify a 
sample of hospitals seeking to improve performance on 
RSMR. From the 21 MCCN members (as of January 
2014), we identified those meeting eligibility criteria, 
including (1) at least 200 AMI discharges per year to 
ensure sufficient experience in caring for patients with 
AMI, (2) average or below-average national perfor-
mance on 30-day RSMR between 1 July 2009 and 30 
June 2012 as reported by the Centers for Medicare and 
Medicaid Services (CMS) Hospital Compare in Spring 
2014, suggesting opportunity for improvement, and 
(3) the largest hospital in the system, for hospitals in 
multihospital systems.

From the list of 18 hospitals that met eligibility 
criteria, we used random sampling with a purposive 
component32 to select hospitals that were diverse in 
geography and teaching status. We randomised the 
list using a random number generator and, working 
in sequence from the top, approached the first 10 
hospitals to determine receptivity, skipping those 
that duplicated prior selections in terms of geography 
or teaching status; one declined due to reorganisa-
tion, and one declined as a competing initiative was 
underway. We replaced these two hospitals with sites 

similar in geography and teaching status. This sample 
size was sufficient to observe substantial variation at 
the hospital level while allowing adequate resources to 
conduct the intervention.

The intervention
The intervention, previously described in detail,26 was 
implemented from 25 June 2014 to 24 June 2016. LSL 
was designed to foster improvements in five domains 
of hospital organisational culture relevant to hospital 
performance: (1) learning environment (ie, climate 
that promotes and rewards enquiry and experimenta-
tion),33 (2) psychological safety (ie, shared belief that 
it is safe to take risks interpersonally and to speak 
up without punishment),34 (3) senior management 
support (ie, fostering a shared purpose and vision for 
change, and empowering line leaders to enact that 
vision),35 (4) commitment to the organisation (ie, 
employees’ desire to stay based on their identification 
with and attachment to the organisation)36 and (5) 
time for improvement efforts (ie, space for planning, 
reflection and feedback).34 Each hospital appointed a 
guiding coalition of approximately 15 staff involved 
in care of patients with AMI, from multiple depart-
ments (eg, cardiology, emergency medicine, pharmacy, 
quality improvement) and levels of the organisation 
(eg, senior executives to front-line staff).

Guiding coalition members participated in three 
intervention components: a series of three annual 
forums attended by four members of each guiding 
coalition; a series of four 1-day, on-site workshops with 
the full coalition for each hospital; and a web-based 
platform for sharing experiences. The workshop 
curriculum (online supplementary appendix A) was 
grounded in a strategic problem-solving approach37 
in which coalitions sought to foster improvements in 
organisational culture as they implemented evidence-
based strategies,5 with the goal of identifying and 
addressing root causes of AMI mortality to reduce 
RSMR. To build a culture that supports creative 
problem solving, workshop content included expe-
riential learning sessions focused on promoting role 
clarity, working across professional and organisational 
boundaries, working in hierarchy, creating psycholog-
ical safety, developing accountability for shared goals 
and engaging in productive conflict.

Measures and data collection
We measured changes in three outcomes: domains 
of organisational culture, uptake of evidence-based 
strategies associated with lower RSMR, and RSMR 
for intervention hospitals and nationally. To quan-
tify changes in organisational culture, we employed a 
web-based, validated 31-item survey38 (online supple-
mentary appendix B), reflecting five subscales of 
domains of culture aggregated into an overall culture 
score. We surveyed guiding coalition members at base-
line (168 individuals), 12-month (186 individuals) 
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and 24-month (178 individuals) waves. Uptake of five 
evidence-based strategies associated with reducing 
RSMR for AMI (eg, creative problem solving, monthly 
meetings with EMS to review AMI cases, pharmacists 
rounding on all patients with AMI, physician and nurse 
champions for AMI care, and nurses dedicated to 
covering the cardiac catheterisation lab)6 was measured 
by report from a single respondent at each hospital at 
0, 12 and 24 months. To quantify uptake of strategies, 
we used binary survey items, completed by the hospital 
primary contact person, indicating whether or not the 
hospital had implemented each strategy. To examine 
trends in RSMR before and during the intervention, 
we obtained RSMR values for each participating 
hospital from CMS Hospital Compare. CMS reports 
3-year averages in RSMR; thus, we examined changes 
in hospital RSMRs between July 2011 and June 2014 
(the period immediately preceding the intervention) 
and July 2012 and June 2015, the most contemporary 
data available. We also examined RSMRs from the 
July 2010 to June 2013 period to understand subse-
quent changes in the context of longer trends.

We collected qualitative data using in-depth, 
in-person interviews32 at baseline and at 6 and 18 
months, with staff purposefully selected for diversity of 
roles from among the guiding coalition as well as other 
hospital executives, using a standardised interview 
guide (online supplementary appendix C). Interviews 
were approximately 45 min in duration, were audio-
taped and professionally transcribed. We conducted 
ethnographic observations39 at baseline (n=40 hours) 
and 18-month (n=16 hours) visits using a standardised 
observation guide (online supplementary appendix D). 
Given the negligible risks for participation, the study 
was determined to be exempt from institutional review 
board review; all study participants provided their 
verbal informed consent to participate in this study.

Data analysis
We used standard frequency analysis to describe the 
samples of hospitals and survey respondents. We 
conducted descriptive analyses of quantitative data 
pertaining to organisational culture (overall and for 
five subscales) as well as uptake of evidence-based strat-
egies reported at baseline, 12 months and 24 months. 
To assess quantitative changes in organisational culture 
overall and each domain over time, we used hierar-
chical generalised linear modelling to estimate the 
association between mean culture scores (overall and 
culture subscales) and time, accounting for clustering 
of individual respondents within hospitals. Analyses 
were corroborated independently by two analysts and 
conducted using SAS V.9.4.

To enhance the assessment of culture change with 
greater validity than possible with only quantitative 
instruments, we also used qualitative data,29 40anal-
ysed by a six-member multidisciplinary team using 
the constant comparison method of analysis.41 Each 

transcript was coded independently by at least three 
analysts, with discrepancies reconciled through negoti-
ated consensus. Iterative coding and analysis occurred 
across each wave of data collection, with refinement 
and review by the full team of six analysts, until a 
final code structure was established and reapplied 
to the full data set.42 The qualitative analyses were 
performed with all analysts blinded to the quantitative 
results across all three waves of analysis; unblinding 
to both survey results and RSMR occurred when data 
were merged for final classification as described below. 
Hospitals were classified into two groups: hospitals 
that experienced substantial culture change (n=6) and 
hospitals that did not (n=4) based on meeting either 
quantitative or qualitative criteria.43 The quantita-
tive criterion was a statistically significant change in 
the overall culture score between baseline and 2-year 
follow-up. The qualitative criterion was a marked shift 
in organisational culture, as reported by hospital staff 
through in-depth interviews from baseline to 2-year 
follow-up. Hospitals with a marked shift in culture 
were characterised by substantial, consistent, specific 
illustrations of notable changes in three to five of 
the domains of culture. In all hospitals classified as 
having a marked shift, there were no individuals who 
described lack of change or provided examples of 
persistent negative aspects of culture.

Two hospitals (IDs A and I) experienced statisti-
cally significant as well as marked qualitative shifts 
in culture, and four additional hospitals (IDs C, F, G 
and J) experienced marked qualitative shifts, although 
quantitative changes did not reach statistical signifi-
cance. The four remaining hospitals (IDs B, D, E and H) 
experienced neither statistically significant nor marked 
qualitative changes in culture. We used comparative 
analysis32 to characterise the differences between the 
six hospitals that achieved substantial culture change 
and those that did not, and we compared changes in 
mean RSMR among these two groups of hospitals 
using t-tests. Qualitative analyses were performed with  
ATLAS. ti (Berlin, Germany) software.

Research team and reflexivity
Our research team was diverse with regard to disci-
plinary background, training and expertise. Most, 
although not all members, have over a decade of 
experience in studying quality of cardiovascular care. 
We did not have relationships with participants prior 
to the study, and our motivations for conducting the 
research were described during the informed consent 
process.

results
Study hospitals and respondents
Study hospital (n=10) characteristics include census 
region (South 30%, Northeast 10%, Midwest 
40%, West 20%), teaching status (teaching 20%, 
non-teaching 80%), beds (100–299, 20%; 300–499, 
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30%; 500+, 50%) and AMI cases per year (200–399, 
50%; 400–599, 20%; 600–799, 30%). Participant 
roles are shown in table 1; survey response rates at 
baseline, 12-month and 24-month waves were 88% 
(147/168), 83% (154/186) and 94% (167/178), 
respectively, with 223 individual respondents (average 
response rate 88%). We conducted 393 in-depth inter-
views at baseline (n=162), 6 months (n=118) and 
18 months (n=113), with a total of 197 individual 
respondents.

Quantitative results
In the full sample of 10 hospitals, we found a statisti-
cally significant change (p<0.05) in the overall measure 
of organisational culture and processes between base-
line and 24 months (figure 1). The magnitude and 
depth of changes, however, varied substantially across 
hospitals. The use of evidence-based strategies also 
increased significantly over the 2-year study period 
(from a per-hospital average of 2.4 strategies at base-
line to 3.9 strategies at 24 months; p<0.05), with most 
changes occurring between baseline and 12 months 
(table 2). Between the 2011–2014 and 2012–2015 
reporting periods, the six hospitals that experienced 
substantial culture shifts showed significantly greater 
decreases in mean RSMR compared with changes in 
mean RSMR among the four hospitals that did not 
and compared with changes in mean RSMR nationally 
(figure 2 and see also online supplementary appendix 
E). Changes in hospital RSMRs prior to the LSL launch 
(2010–2013 to 2011–2014) did not differ significantly 
between the six hospitals that experienced substantial 
culture change and the four that did not, or between 
either group and the national average (p>0.05). 
Among the six hospitals that had substantial culture 
shifts, the RSMR decreased significantly from 2011–
2014 to 2012–2015 (mean difference 1.07, p value for 
paired t-test p=0.003), while among the four hospitals 
without substantial culture change the mean difference 
was not significant (mean difference for four hospitals 
was 0.23, p=0.40 for paired t-test).

Qualitative results
For the six hospitals that experienced substantial posi-
tive culture change, changes were most prominent 
in three domains of culture (learning environment, 
senior management support and psychological safety). 

Table 1 Participant characteristics

Role

Survey 
respondents

In-depth 
interview 
participants

n % n %

Physician 42 19 42 21
Physician assistant/advanced 
practice nurse 7 3 6 3
Nurse 56 25 54 27
Management and 
administration 70 31 32 16
Quality improvement staff 16 7 22 11
Emergency medical services 
staff 10 4 13 7
Pharmacists 12 5 13 7
Other 10 4 15 8
Total 223 197

Figure 1 Change in domains of organisational culture by hospital 
groups. *p=0.04 for comparison of culture scores in six hospitals with 
substantial culture change versus four without. **p=0.03 for comparison 
of culture scores in six hospitals with substantial culture change versus 
four without. Definitions of culture domains are as follows: (1) full 
score—all domains of culture; (2) learning environment—climate that 
promotes and rewards experimentation33; (3) senior management 
support—fostering a shared vision for change and empowering line 
leaders to enact that vision35; and (4) psychological safety—shared belief 
that it is safe to take risks and speak up without punishment.34 Changes 
in the remaining two domains (commitment to organisation and time for 
improvement efforts) did not differ significantly between the six hospitals 
with substantial culture change and the four without.

Table 2 Uptake of evidence-based strategies associated with 
risk-standardised mortality rates

Overall
2014
N (%)

2016
N (%)

McNemar test 
p value

Physician and nurse 
champions for AMI care

5 (50.0) 8 (80.0) 0.26

Monthly meetings with 
EMS to review AMI cases

4 (40.0) 5 (50.0) 0.56

Nurses are not cross-
trained from the ICU for 
the cardiac catheterisation 
laboratory

9 (90.0) 10 (100) NA

Pharmacists round on all 
patients with AMI

1 (10.0) 8 (80.0) 0.02

Organisational culture 
supports creative problem 
solving

5 (50.0) 8 (80.0) 0.18

Total number of practices 
per hospital (M (SD))

2.4 (1.35) 3.9 (.74) 0.02*

*p Value derived from paired t-test.
AMI, acute myocardial infarction.
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Differences between the six hospitals with positive 
culture change and the four hospitals without marked 
change are synthesised below; illustrative quotations 
appear in table 3.

Changes in learning environment
In the six hospitals that demonstrated positive shifts in 
culture, changes in the learning environment included 
increased use of data to drive change, greater creativity, 
enhanced problem-solving capacity and more frequent 
review of progress. Through working on the coalition, 
members became more reflective, which ultimately 
helped them develop a shared understanding of prob-
lems. One Director of Cardiovascular Quality noted 
that, through working on the coalition, members were 
eager to dig deeper for root causes: “We were able to 
pull away and think, ‘wait, there is opportunity here. 
How do we make a conscious effort to really push 
beyond just the surface level?’” (ID C_10). Participants 
grew increasingly open to new ideas, engaging front-
line staff and enhancing the coalition’s ability to solve 
problems creatively. Participants described overcoming 
habitual ways of thinking and finding novel approaches 
to persistent problems, as this Director of Emer-
gency Services reported a shift in their mindset over 
time: “We don’t need to keep doing things how we’ve 
always done them. We all know that’s the definition of 
insanity, doing the same thing and expecting different 
results. [LSL] has helped all of us realize that we need 
to be creative” (ID I_03). Coalitions demonstrated 
greater ownership of their data in both measuring 
progress and communicating data in credible ways 
to other clinicians. One Quality Director described 
how clinicians began to take an active interest in their 
performance data: “Within the last three months, all of 
the LSL data we’ve been collecting is now funneling 
into [cath lab committee]. That’s a really big change. 

The cardiologists have requested to be involved and to 
see more things now” (ID I_12).

In contrast, participants in the four hospitals without 
measurable culture change described persistent under-
valuing of quality data, limited capacity for creative 
problem solving, lack of shared responsibility for 
solving problems, and aversion to experimenta-
tion and risk-taking. One Chief Nurse for Quality 
reflected: “unfortunately, we are not…even remotely 
in a place where creative problem solving is acceptable. 
We’re pretty much given templates to work from. We do 
not see at all a whole lot of opportunity to creatively 
problem solve” (ID E_11).

Opportunities for creativity were constrained by 
deference to hierarchical relationships; non-physician 
staff yielded too readily to physicians and physicians 
showed limited respect for diverse expertise.

Changes in senior management support
In the six hospitals that experienced a positive shift in 
culture, increases in senior management support for 
improving AMI care were manifest in several ways: 
greater senior management engagement and visibility; 
increased responsiveness and support for improvement 
efforts; empowerment of middle managers and the 
front line; and higher levels of accountability. Partici-
pants noted that senior management were more acces-
sible than with prior improvement efforts, promptly 
allocating human and financial resources when needed. 
As one nurse manager remarked, “Because of adminis-
tration being on LSL, they saw the importance, so they 
allocated money…When you have the right people at 
the table…we got things done quicker” (ID A-17). As 
coalitions became more experienced, senior manage-
ment empowered both middle managers and front-
line staff to design and implement interventions. As 
a Director of Cardiac Services described his personal 
development through the project, “my ability to let 
[the managers] be independent and come back with 
a recommendation is different. That is new for me” 
(ID D_11). Staff also described increasing accounta-
bility, some of which was painful but also promoted 
progress. One participant reflected on a transforma-
tional moment when the Chief Executive Officer deliv-
ered a ‘Yogi Berra speech’ to the coalition for their lack 
of progress; staff recounted this act as highly motiva-
tional, galvanising their shared sense of responsibility 
for improvement.

In the four hospitals without measurable culture 
changes, senior management support was perceived 
as persistently low over the 2-year period. Partici-
pants described frustration with senior management 
expressing support for LSL yet failing to provide 
requested resources or to address persistent obstacles. 
Coalition members expressed concern over disengage-
ment, particularly of physicians, such as this Director 
of a Heart and Vascular Center:

Figure 2 Mean risk-standardised mortality rate (RSMR) and RSMR for 
hospital groups and nationally. Mean change in RSMR from 2011–2014 
to 2012–2015 decreased significantly more among the six hospitals with 
substantial culture change compared with the mean change in RSMR for 
the four hospitals without such culture change (p=0.03) and for hospitals 
nationally (p=0.005). Source: Data from Centers for Medicare and 
Medicaid Services Hospital Compare database.
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"One of the biggest changes that I’ve seen with this 
coalition is the willingness to stick with it…If we 
lose our physician representative, we’re going to get 
someone new in that has no idea of the history. We 
need good leadership to stay dedicated to what we 
started, and that’s something that I worry about" (ID 
E_12).

The sporadic presence or complete absence of senior 
management at meetings made it difficult for coalition 
members to remain engaged and believing that the 
initiative was a priority for the organisation. As one 
Director of Organizational Quality reflected, “We have 
not had strong executive ownership in this project at 
all…that really changes the dynamics and the purpose 
of why we’re there” (ID E_11).

Changes in psychological safety
Although not statistically significant in the quantitative 
data, changes in psychological safety in the six hospi-
tals with positive shifts were strongly apparent in the 
qualitative data and palpable to staff, who described 
increased freedom to voice concerns, greater respect 
across disciplines and departments, and greater appre-
ciation for diverse expertise that supported productive 
collaboration. Coalition members reported devel-
oping higher confidence to express divergent views, 
particularly those that challenged powerful roles 
in the hospital. Physicians and non-physicians alike 
commented on the levelling effect of working together 
in the coalition, with more equitable participation and 
engagement among members, who grew more unified 
as a team. In one hospital, the coalition set a new tone 
for risk-taking and working on the ‘leading edge’, 
even if some ideas were not successful. One partici-
pant highlighted a transformation in their hospital, in 
which staff had traditionally avoided confrontation: 
“Sometimes we’re just so nice we won’t talk about the 
hard things. So what I have seen lately is we’re still very 
nice but we’re becoming a little more up front in our 
communication. That to me has been super exciting to 
see” (ID I_14).

In contrast, participants in the four hospitals 
without measurable culture change described how 
their improvement efforts stagnated despite partic-
ipation in LSL. Participants reported difficulties in 
fostering trust in others, and the ability to speak freely 
was not widely shared. As one cardiologist observed, 
“We are very open among cardiology leadership. Now, 
you could say, at the staff level, not so much. I think 
there are some opportunities there” (ID H_7). Decision 
making was described as opaque and staff reported 
“walking on egg shells” as they tried to implement 
changes. In these hospitals, staff remained focused on 
their own individual or departmental interests, rather 
than collaborating to solve problems. One cardiolo-
gist reflected on his experience of coalition meetings 
as pro forma, where reports of progress on improve-
ment projects might be influenced by the dynamics 

between managers and their bosses: “There’s a lot 
of middle managers that are covering their butts…It 
doesn’t necessarily mean a problem has been solved” 
(ID B_15). Coalitions in these hospitals faced chal-
lenges in communication and information sharing that 
constrained the team’s ability to function effectively. 
One coalition member described difficult dynamics in 
the team that persisted until another member “took 
the risk of being vulnerable” to raise the issue. He 
observed that “in this work environment…sometimes 
comments are filtered” (ID H_13).

discussion
In this intervention designed to promote positive 
change in organisational culture, we observed substan-
tial shifts in culture, driven largely by an improved 
learning environment, increased senior management 
support and increased psychological safety, through a 
team-based model of clinical leadership. This finding 
is consistent with prior research demonstrating the 
importance of engaging physicians and non-physi-
cians, as well as senior leaders and middle managers, 
in a learning environment16 44; our study further 
documented significant changes in RSMR, a mean-
ingful clinical outcome.45 Hospitals that experienced 
substantial culture shifts also achieved significantly 
greater reductions in RSMR than those that did not 
experience such culture shifts or than hospitals nation-
ally.

To our knowledge, this is the first prospective 
interventional study to demonstrate improvements 
in organisational culture and reductions in RSMR 
for patients with AMI. The longitudinal data indi-
cate that RSMR was decreasing before LSL both in 
hospitals with substantial culture change and in those 
without substantial change; this trend of decreasing 
RSMR was maintained during LSL in the six hospi-
tals with substantial culture change, whereas progress 
plateaued in the four hospitals that did not experience 
marked culture change, as it did nationally. Moreover, 
although the quantitative magnitude of changes in 
culture was relatively modest, the qualitative expe-
riences were compelling, a finding we attribute in 
part to the difficulty of quantitative measurement of 
nuanced concepts such as culture.24 25 46 47 Experts 
have cautioned that although culture is important to 
hospital performance, change can be very difficult and 
take up to a decade.22 46 Our findings suggest that, 
despite these concerns, organisational culture can be 
modified through development and support of a multi-
disciplinary leadership group that establishes a shared 
goal with senior management and uses data effectively 
to drive change, ways of working that experts have 
identified as essential for improvement.48 49

Staff in hospitals that experienced substantial culture 
change described plans to ‘transfer LSL’ to other 
improvement efforts (eg, heart failure readmissions 
and population health). This intention for replication 

group.bmj.com on February 19, 2018 - Published by http://qualitysafety.bmj.com/Downloaded from 

http://qualitysafety.bmj.com/
http://group.bmj.com


215Curry LA, et al. BMJ Qual Saf 2018;27:207–217. doi:10.1136/bmjqs-2017-006989

Original research

suggested that changes were related to norms of work 
and culture, rather than more superficial, technical 
improvements in AMI care. Researchers have lamented 
the difficulty of measuring nuanced concepts such as 
culture quantitatively24 25 46 47; however, we were able 
to detect gradations in culture and to produce insights 
about the differential effects of the intervention, thus 
highlighting the benefits of applying mixed methods 
to studies of organisational change and clinical perfor-
mance.30 40

Our findings should be interpreted in light of several 
limitations. First, the lack of randomisation or compar-
ison group limits our ability to make conclusions about 
causality. Nevertheless, a randomised controlled trial 
would have limited the depth and breadth of contex-
tual factors; failure to include context as a key vari-
able in implementation efforts is a notable limitation 
of research to date.21 24 28 50 Our longitudinal, conver-
gent mixed-methods intervention design was well-
suited for studying complex change processes30 51 in 
a set of diverse hospitals. Second, participants may 
have had a vested interest in representing the inter-
vention as a success; to minimise social desirability 
bias, we interviewed multiple staff in each hospital, 
elicited details that would be difficult to misrepresent, 
encouraged respondents to share both positive and 
negative experiences, and triangulated across multiple 
data sources.40 52 Third, RSMR is reported by CMS 
in 3-year blocks, so we could not measure annual 
changes precisely; nevertheless, we were able to detect 
significant differences between hospitals in changes in 
RSMR. Last, measurement of both culture and RSMR 
was limited to within the intervention period; although 
we detected significant changes in culture and RSMR, 
longer follow-up would provide greater understanding 
about how the intervention effects change over time. 
In addition, the increment of quantitative change in 
culture was modest; because this is a newly validated 
instrument,38 we are unable to interpret the magni-
tude of change relative to other studies. Nevertheless, 
a strength of mixed-methods designs is the comple-
mentary qualitative data; the combination of statisti-
cally significant changes in the quantitative measure 
coupled with strong qualitative evidence together indi-
cates substantive changes in culture. We would expect, 
however, that larger culture changes would take place 
over a longer follow-up period, given that culture 
emerges through shared experience and over time.46

We found that the LSL intervention was effective 
for 6 out of 10 hospitals in fostering positive shifts in 
hospital organisational culture. Furthermore, hospitals 
with marked improvements in culture experienced a 
significantly greater decrease in RSMR than those that 
did not improve culture. Our study addresses a critical 
gap in the performance improvement literature, which 
has highlighted the importance of hospital culture for 
clinical outcomes but has not demonstrated whether 
or how hospital culture can be influenced to improve 

clinical outcomes. Findings may be useful to clinicians 
and hospital leadership seeking to promote improve-
ments in care and outcomes for patients with AMI.

Author affiliations
1Yale School of Public Health and Yale Global Health Leadership Institute, New 
Haven, Connecticut, USA
2Columbia University Mailman School of Public Health, New York, USA
3Tufts University School of Medicine, Boston, Massachusetts, USA
4Mayo Clinic College of Medicine, Mayo Clinic, Rochester, Minnesota, USA
5Vassar College, Poughkeepsie, New York, USA

Acknowledgements The authors thank David Hayes, MD, 
Victor Montori, M.D, the Mayo Clinic and the independent 
health organizations within the Mayo Clinic Care Network for 
their collaboration. We are grateful to Richard Kovacs, MD, 
Joe Drozda, MD and the American College of Cardiology for 
their active participation in hospital workshops. Finally, we 
thank each hospital and their LSL guiding coalitions for their 
time and dedication. 

Contributors LAC, EL and EHB conceptualised, designed 
and obtained funding for the study. LAC is the Principal 
Investigator. EHB, AB, EL and LAC drafted the manuscript. 
All authors critically revised the manuscript for important 
intellectual content and approved the final version.

Funding Funding was provided through a research grant from 
The Medicines Company, Parsippany, NJ. 

Competing interests None declared.

Ethics approval All research procedures were approved by 
the Human Investigation Committee at the (intentionally 
omitted for blind review) Human Research Protection Program 
Committee at (intentionally omitted for blind review) School 
of Medicine.

Provenance and peer review Not commissioned; externally 
peer reviewed.

Data sharing statement Requests for additional unpublished 
data from interested researchers will be carefully considered on 
an individual basis upon written request to the corresponding 
author. However, study participants consented to participate in 
the study under a guarantee of confidentiality. Because of the 
small sample of hospitals drawn from a defined network and 
the specificity of clinical roles and experiences within hospitals, 
adequate de-identification of unpublished qualitative and 
quantitative data is likely not possible.

Open Access This is an Open Access article distributed in 
accordance with the Creative Commons Attribution Non 
Commercial (CC BY-NC 4.0) license, which permits others 
to distribute, remix, adapt, build upon this work non-
commercially, and license their derivative works on different 
terms, provided the original work is properly cited and the use 
is non-commercial. See: http:// creativecommons. org/ licenses/ 
by- nc/ 4. 0/

© Article author(s) (or their employer(s) unless otherwise 
stated in the text of the article) 2018. All rights reserved. 
No commercial use is permitted unless otherwise expressly 
granted.

references
 1 Baggs JG, Schmitt MH, Mushlin AI, et al. Association between 

nurse-physician collaboration and patient outcomes in three 
intensive care units. Crit Care Med 1999;27:1991–8.

 2 Bradley EH, Holmboe ES, Mattera JA, et al. A qualitative 
study of increasing beta-blocker use after myocardial 
infarction: Why do some hospitals succeed? JAMA 
2001;285:2604–11.

 3 Singer S, Lin S, Falwell A, et al. Relationship of safety 
climate and safety performance in hospitals. Health Serv Res 
2009;44:399–421.

group.bmj.com on February 19, 2018 - Published by http://qualitysafety.bmj.com/Downloaded from 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1097/00003246-199909000-00045
http://www.ncbi.nlm.nih.gov/pubmed/11368734
http://dx.doi.org/10.1111/j.1475-6773.2008.00918.x
http://qualitysafety.bmj.com/
http://group.bmj.com


216 Curry LA, et al. BMJ Qual Saf 2018;27:207–217. doi:10.1136/bmjqs-2017-006989

Original research

 4 Taylor N, Clay-Williams R, Hogden E, et al. High performing 
hospitals: a qualitative systematic review of associated factors 
and practical strategies for improvement. BMC Health Serv Res 
2015;15:244.

 5 Curry LA, Spatz E, Cherlin E, et al. What distinguishes top-
performing hospitals in acute myocardial infarction mortality 
rates? A qualitative study. Ann Intern Med 2011;154:384–90.

 6 Bradley EH, Curry LA, Spatz ES, et al. Hospital strategies for 
reducing risk-standardized mortality rates in acute myocardial 
infarction. Ann Intern Med 2012;156:618–26.

 7 Schein EH. Organizational culture and leadership. 4th ed. San 
Francisco: Jossey-Bass, 2010.

 8 Marcoulides GA, Heck RH. Organizational culture and 
performance: proposing and testing a model. Organization 
Science 1993;4:209–25.

 9 Scott T, Mannion R, Davies HT, et al. Implementing culture 
change in health care: theory and practice. Int J Qual Health 
Care 2003;15:111–8.

 10 Weaver SJ, Lubomksi LH, Wilson RF, et al. Promoting a 
culture of safety as a patient safety strategy: a systematic 
review. Ann Intern Med 2013;158:369–74.

 11 Martinez EA, Beaulieu N, Gibbons R, et al. Organizational 
culture and performance. Am Econ Rev 2015;105:331–5.

 12 Barrett J, Gifford C, Morey J, et al. Enhancing patient 
safety through teamwork training. J Healthc Risk Manag 
2001;21:61–9.

 13 McCulloch P, Mishra A, Handa A, et al. The effects of 
aviation-style non-technical skills training on technical 
performance and outcome in the operating theatre. Qual Saf 
Health Care 2009;18:109–15.

 14 Morey JC, Simon R, Jay GD, et al. Error reduction and 
performance improvement in the emergency department 
through formal teamwork training: evaluation results of the 
MedTeams project. Health Serv Res 2002;37:1553–81.

 15 Young GJ, Charns MP, Desai K, et al. Patterns of coordination 
and clinical outcomes: a study of surgical services. Health Serv 
Res 1998;33:1211–36.

 16 Jones KJ, Skinner AM, High R, et al. A theory-driven, 
longitudinal evaluation of the impact of team training on safety 
culture in 24 hospitals. BMJ Qual Saf 2013;22:394–404.

 17 Kemper PF, de Bruijne M, van Dyck C, et al. Crew resource 
management training in the intensive care unit. A multisite 
controlled before-after study. BMJ Qual Saf 2016;25:577–87.

 18 Singer SJ, Vogus TJ. Reducing hospital errors: interventions 
that build safety culture. Annu Rev Public Health 
2013;34:373–96.

 19 Benning A, Ghaleb M, Suokas A, et al. Large scale 
organisational intervention to improve patient safety in four 
UK hospitals: mixed method evaluation. BMJ 2011;342:d195.

 20 Pronovost P, Needham D, Berenholtz S, et al. An intervention 
to decrease catheter-related bloodstream infections in the ICU. 
N Engl J Med 2006;355:2725–32.

 21 Kaplan HC, Brady PW, Dritz MC, et al. The influence 
of context on quality improvement success in health 
care: a systematic review of the literature. Milbank Q 
2010;88:500–59.

 22 Lukas CV, Holmes SK, Cohen AB, et al. Transformational 
change in health care systems: an organizational model. Health 
Care Manage Rev 2007;32:309–20.

 23 Shwartz M, Cramer IE, Holmes SK, et al. Survey-assessed 
quality and organizational factors related to quality in 
Pursuing Perfection hospitals. Qual Manag Health Care 
2010;19:349–63.

 24 Parmelli E, Flodgren G, Schaafsma ME, et al. 2011. The 
effectiveness of strategies to change organisational culture 
to improve healthcare performance. Cochrane Database 
Systematic Reviews:Art. No: CD008315.

 25 Scott T, Mannion R, Davies H, et al. The quantitative 
measurement of organizational culture in health care: a review 
of the available instruments. Health Serv Res 2003;38:923–45.

 26 Curry LA, Linnander EL, Brewster AL, et al. Organizational 
culture change in U.S. hospitals: a mixed methods longitudinal 
intervention study. Implement Sci 2015;10:29.

 27 Creswell JW, Plano Clark VL. Designing and conducting mixed 
methods research. 2nd ed. Los Angeles: Sage Publications, 
2011.

 28 English M, Schellenberg J, Todd J. Assessing health system 
interventions: key points when considering the value of 
randomization. Bull World Health Organ 2011;89:907–12.

 29 Malterud K. The art and science of clinical knowledge: 
evidence beyond measures and numbers. Lancet 
2001;358:397–400.

 30 Craig P, Dieppe P, Macintyre S, et al. Developing and 
evaluating complex interventions: the new Medical Research 
Council guidance. BMJ 2008;337:a1655.

 31 Portela MC, Pronovost PJ, Woodcock T, et al. How to study 
improvement interventions: a brief overview of possible study 
types. BMJ Qual Saf 2015;24:325–36.

 32 Patton MQ. Qualitative research & evaluation methods. 
Thousand Oaks, Calif: Sage Publications, 2002.

 33 Marsick VJ, Watkins KE. Demonstrating value of the learning 
organization questionnaire. Advances in Developing Human 
Resources 2003;5:132–51.

 34 Edmondson A. Psychological safety and learning behavior in 
work teams. Adm Sci Q 1999;44:350–83.

 35 Carroll JS, Edmondson AC. Leading organisational learning in 
health care. Qual Saf Health Care 2002;11:51–6.

 36 Meyer JP, Allen NJ. A three-component conceptualization 
of organizational commitment. Human Res Manage Rev 
1991;1:61–89.

 37 Banaszak-Hall J, Nembhard I, Taylor L, et al. Leadership and 
management: a framework for action. In: Burns L, Bradley E, 
Weiner B, eds. Shortell and Kaluzny’s healthcare management: 
organization design and behavior. New York: Delmar Cengage 
Learning, 2012.

 38 Bradley EH, Brewster AL, Fosburgh H, et al. Development 
and psychometric properties of a scale to measure hospital 
organizational culture for cardiovascular care. Circ Cardiovasc 
Qual Outcomes 2017;10:e003422.

 39 Schensul SL, Schensul JJ, LeCompte MD. Essential 
ethnographic methods: observations, interviews, and 
questionnaires. Walnut Creek: Alta Mira Press, 1999.

 40 Curry LA, Nembhard IM, Bradley EH. Qualitative and mixed 
methods provide unique contributions to outcomes research. 
Circulation 2009;119:1442–52.

 41 Glaser BG, Strauss AL. The discovery of grounded theory: 
strategies for qualitative research. Chicago: Aldine Pub Co, 
1967.

 42 Bradley EH, Curry LA, Devers KJ. Qualitative data analysis for 
health services research: developing taxonomy, themes, and 
theory. Health Serv Res 2007;42:1758–72.

 43 Fetters MD, Curry LA, Creswell JW. Achieving integration in 
mixed methods designs-principles and practices. Health Serv 
Res 2013;48:2134–56.

 44 Taitz JM, Lee TH, Sequist TD. A framework for engaging 
physicians in quality and safety. BMJ Qual Saf 2012;21:722–8.

group.bmj.com on February 19, 2018 - Published by http://qualitysafety.bmj.com/Downloaded from 

http://dx.doi.org/10.1186/s12913-015-0879-z
http://dx.doi.org/10.7326/0003-4819-154-6-201103150-00003
http://dx.doi.org/10.7326/0003-4819-156-9-201205010-00003
http://dx.doi.org/10.1287/orsc.4.2.209
http://dx.doi.org/10.1287/orsc.4.2.209
http://dx.doi.org/10.1093/intqhc/mzg021
http://dx.doi.org/10.1093/intqhc/mzg021
http://dx.doi.org/10.7326/0003-4819-158-5-201303051-00002
http://dx.doi.org/10.1257/aer.p20151001
http://dx.doi.org/10.1002/jhrm.5600210410
http://dx.doi.org/10.1136/qshc.2008.032045
http://dx.doi.org/10.1136/qshc.2008.032045
http://dx.doi.org/10.1111/1475-6773.01104
http://www.ncbi.nlm.nih.gov/pubmed/9865218
http://www.ncbi.nlm.nih.gov/pubmed/9865218
http://dx.doi.org/10.1136/bmjqs-2012-000939
http://dx.doi.org/10.1136/bmjqs-2015-003994
http://dx.doi.org/10.1146/annurev-publhealth-031912-114439
http://dx.doi.org/10.1136/bmj.d195
http://dx.doi.org/10.1056/NEJMoa061115
http://dx.doi.org/10.1111/j.1468-0009.2010.00611.x
http://dx.doi.org/10.1097/01.HMR.0000296785.29718.5d
http://dx.doi.org/10.1097/01.HMR.0000296785.29718.5d
http://dx.doi.org/10.1097/QMH.0b013e3181f9ef02
http://dx.doi.org/10.1111/1475-6773.00154
http://dx.doi.org/10.1186/s13012-015-0218-0
http://dx.doi.org/10.2471/BLT.11.089524
http://dx.doi.org/10.1016/S0140-6736(01)05548-9
http://dx.doi.org/10.1136/bmj.a1655
http://dx.doi.org/10.1136/bmjqs-2014-003620
http://dx.doi.org/10.2307/2666999
http://dx.doi.org/10.1136/qhc.11.1.51
http://dx.doi.org/10.1016/1053-4822(91)90011-Z
http://dx.doi.org/10.1161/CIRCOUTCOMES.116.003422
http://dx.doi.org/10.1161/CIRCOUTCOMES.116.003422
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.742775
http://dx.doi.org/10.1111/j.1475-6773.2006.00684.x
http://dx.doi.org/10.1111/1475-6773.12117
http://dx.doi.org/10.1111/1475-6773.12117
http://dx.doi.org/10.1136/bmjqs-2011-000167
http://qualitysafety.bmj.com/
http://group.bmj.com


217Curry LA, et al. BMJ Qual Saf 2018;27:207–217. doi:10.1136/bmjqs-2017-006989

Original research

 45 Porter ME. What is value in health care? N Engl J Med 
2010;363:2477–81.

 46 Schein EH. Organizational culture. Am Psychol 
1990;45:109–19.

 47 Thomas C, Ward M, Chorba C, et al. Measuring 
and interpreting organizational culture. J Nurs Adm 
1990;20:173–98.

 48 Berwick DM. A primer on leading the improvement of 
systems. BMJ 1996;312:619–22.

 49 Bohmer RM. Leading clinicians and clinicians leading. N Engl 
J Med 2013;368:1468–70.

 50 Dixon-Woods M, Martin GP. Does quality improvement 
improve quality? Future Hospital J 2016;3:191–4.

 51 Alexander JA, Hearld LR. The science of quality improvement 
implementation: developing capacity to make a difference. 
Med Care 2011;49(Suppl):S6–20.

 52 Mays N, Pope C. Rigour and qualitative research. BMJ 
1995;311:109–12.

group.bmj.com on February 19, 2018 - Published by http://qualitysafety.bmj.com/Downloaded from 

http://dx.doi.org/10.1056/NEJMp1011024
http://dx.doi.org/10.1037/0003-066X.45.2.109
http://www.ncbi.nlm.nih.gov/pubmed/2189967
http://dx.doi.org/10.1136/bmj.312.7031.619
http://dx.doi.org/10.1056/NEJMp1301814
http://dx.doi.org/10.1056/NEJMp1301814
http://dx.doi.org/10.1097/MLR.0b013e3181e1709c
http://www.ncbi.nlm.nih.gov/pubmed/7613363
http://qualitysafety.bmj.com/
http://group.bmj.com


mixed-methods intervention study
acute myocardial infarction: a
hospital performance in care of patients with 
Influencing organisational culture to improve

and Elizabeth H Bradley
Amanda L Brewster, Emily Cherlin, Signe Peterson Flieger, Henry H Ting 
Leslie A Curry, Marie A Brault, Erika L Linnander, Zahirah McNatt,

doi: 10.1136/bmjqs-2017-006989
2017

2018 27: 207-217 originally published online November 3,BMJ Qual Saf

 http://qualitysafety.bmj.com/content/27/3/207
Updated information and services can be found at: 

These include:

References
 http://qualitysafety.bmj.com/content/27/3/207#ref-list-1

This article cites 45 articles, 12 of which you can access for free at: 

Open Access

 http://creativecommons.org/licenses/by-nc/4.0/non-commercial. See: 
provided the original work is properly cited and the use is
non-commercially, and license their derivative works on different terms, 
permits others to distribute, remix, adapt, build upon this work
Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
This is an Open Access article distributed in accordance with the Creative

service
Email alerting

box at the top right corner of the online article. 
Receive free email alerts when new articles cite this article. Sign up in the

Collections
Topic Articles on similar topics can be found in the following collections 

 (295)Open access

Notes

http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

http://journals.bmj.com/cgi/reprintform
To order reprints go to:

http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

group.bmj.com on February 19, 2018 - Published by http://qualitysafety.bmj.com/Downloaded from 

http://qualitysafety.bmj.com/content/27/3/207
http://qualitysafety.bmj.com/content/27/3/207#ref-list-1
http://creativecommons.org/licenses/by-nc/4.0/
http://qualitysafety.bmj.com//cgi/collection/unlocked
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://qualitysafety.bmj.com/
http://group.bmj.com

	Influencing organisational culture to improve hospital performance in care of patients with acute myocardial infarction: a mixed-methods intervention study
	Abstract
	Methods
	Study design and sample
	The intervention
	Measures and data collection
	Data analysis
	Research team and reflexivity

	Results
	Study hospitals and respondents
	Quantitative results
	Qualitative results
	Changes in learning environment
	Changes in senior management support
	Changes in psychological safety

	Discussion
	References


